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PRESERVATIVE EFFECTS OF IPRODIONE ON SHELLED CORN 
p. N. Dugba, C. J. Bern, I. Rukunudin, M. K. Misra, T. B. Bailey 
ABSTRACT. Laboratory tests were conducted to determine preservative effects ofiprodione (Rovral®) fungicide on shelled 
com. One-kilogram com samples were held at 20°C, and 18.0, 22.5, and 23.5% moisture while being aerated at 
0.45 m^/min-Mg (0.4 cfm/bu). Time required for the samples to lose 0.5% of original dry matter was used as the criterion 
of preservative effectiveness. Application of 20 ppm ofiprodione extended this time 21% for 18% moisture com and 13% 
for 22.5% com. Effectiveness ofiprodione increases with application rate up to 100 ppm where storage time is extended 
about 25%. A higher application rate had little added effect. The 3.29 mL/kg (3 oz/bu) fungicide solution rate is more 
effective than the 5.48 mL/kg (5 oz/bu) rate. Non-uniform application of iprodione did not decrease preservative 
effectiveness if the same total quantity of fungicide was applied. Damaged kernel totals after storage tests were higher for 
22.5% moisture samples, compared to 13% moisture samples, but were not affected by iprodione treatment. 
Keywords. Fungicide, High-moisture corn. Preservative treatment. 
Storage fungi are the major cause of rapid deterioration of stored moist com. Past studies have sought to quantify the deterioration process of a corn mass infested with storage fungi. These 
studies show activity rates of fungi under different storage 
conditions, such as moisture level, temperature, mechanical 
damage, and fungicide treatment. Results provide valuable 
information that can be used to optimize preservation 
techniques like natural air drying. 
Deterioration of a grain-mass is due to respiration of the 
grain and microorganisms present. This process is 
approximately modeled as the oxidation of glucose (Saul 
and Lind, 1958): 
C6H12O6 + 6O2 ===> 6CO2 + 6H2O + 2834kJ (1) 
According to equation 1, 14.7 g of CO2 is produced per kg 
of original dry matter when 1.0% of grain dry matter 
(glucose) is consumed. Evolved CO2 though not a direct 
measure of grain deterioration, can be captured and its 
mass used as an index to quantify the deterioration rate of 
stored corn. 
Steele et al. (1969) developed an experimental system 
that simulates grain aeration in a storage bin. They used the 
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system to demonstrate that, on average, when com loses 
more than 0.5% of its original dry matter, its commercial 
grade drops by one level due to an increase in damaged 
kernels. This is equivalent to a cumulative production of 
7.35 g C02/kg-corn dry matter through the respiratory 
process modeled by equation 1. They further showed that 
deterioration rates of infested corn depend on its moisture 
content, storage temperature, and mechanical damage 
level. Equation 2 was derived from their test results: 
Y=1.3(e0006T_i) + o.015T (2) 
where 
Y= grams of CO2 produced per kilogram of original 
corn dry-matter under "standard" conditions of 
15.5°C, 25% moisture and 30% mechanical damage 
T = time (h) 
For non-standard conditions, equation 3 is used: 
TN = T, X MM X M T X M M ' AD (3) 
where 
Tjsj= time in hours required to produce 7.35 g C02/kg 
of corn dry matter 
T3 = 230 h, time to produce the same amount of CO2 
under standard conditions 
Mj^, Mj and M^ are multipliers used to account for 
different moisture contents, temperatures, and mechanical 
kernel-damage levels, respectively (Thompson, 1972). 
Friday et al. (1989) found that storage fungi activity 
varies from one hybrid to another. For the FR73 x Mo 17 
com hybrid, they observed fewer fungal propagules, less 
mold damage, and a longer storage life, compared with 
Pioneer 3377, and concluded that the former is a resistant 
hybrid. Their study suggested a hybrid multiplier. Stroshine 
and Yang (1990) modified equation 3 by incorporating a 
hybrid multiplier, M^j, derived from Friday's data: 
TN = Tg X MM X M J X M D X MH (4) 
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Other studies have reported the effects of chemical 
preservatives on corn decay. Al-Yahya et al. (1993) 
developed decay equations for high-moisture shelled com 
treated with iprodione. They derived a fungicide multiplier, 
Mp, for the chemical, and modified equation 4 thus: 
T N = Tg X M M X M J X M Q X M H X Mp (5) 
Al-Yahya et al. (1993), Aljinovic et al. (1995), and 
Wilcke et al. (1993), used the CO2 measurement procedure 
to determine Mp, Mji, and Mp for corn treated with 
20 ppm iprodione fungicide*, and stored at 22% moisture. 
Al-Yahya et al. found that iprodione extended the storage 
life of a com hybrid susceptible to attack by fungi by about 
23% compared with an extension of about 18% for a 
resistant corn hybrid. They also found that the effect of 
iprodione was enhanced by soybean oil and the non-ionic 
surfactant, activator 90®. 
Both Aljinovic et al. and Wilcke et al., in independent 
studies, found that iprodione was more effective on corn 
with greater mechanical damage. Wilcke et al. measured 
about 20% extension of corn storage life at 25% 
mechanical damage (combine-harvested) compared to a 
10% extension at 3% mechanical damage (hand-shelled). 
Aljinovic et al. recorded a similar trend with slightly higher 
storage life extension. They also found that the preservative 
effect of 20 ppm of iprodione was not statistically superior 
to that of 15 ppm. 
These tests of the preservative iprodione were all done 
on com at about 22% moisture content (w.b.). An earlier 
study by Steele et al. (1969) quantified the effect of 
moisture on com storage life. Their work showed that the 
storage life of corn at 18% moisture is about triple that at 
22%. It is therefore appropriate to investigate the 
preservative action of iprodione on corn at different 
moisture levels. The current study involves evaluating the 
response of shelled corn at 18.0%, 22.5%, and 23.5% 
moisture to various concentrations of iprodione and various 
liquid apphcation rates. 
Iprodione is applied to corn in aqueous solution to ensure 
maximum kernel contact with the fungicide. However, too 
much water will raise com moisture, causing more rapid 
deterioration while too little may cause non-uniform 
fungicide application. This study also compares the effect of 
iprodione at 20 ppm applied at two aqueous solution rates. 
OBJECTIVES 
Specific objectives of this study were to: 
1. Compare the effects of iprodione on corn at 18.0 and 
22.5% moisture content (w.b.). 
2. Define equations of CO2 production versus time for 
corn treated with various rates of iprodione, at 
18.0%, 22.5%, and 23.5% moisture levels. 
3. Compare preservative effects of liquid application 
rates of 3.29 mL/kg (3 oz/bu) and 5. 48 mL/kg 
(5 oz/bu) with 20 ppm iprodione on wet corn. 
EXPERIMENTAL APPARATUS AND 
PROCEDURES 
SAMPLE PREPARATION 
Tests were conducted on Pioneer 3475 hybrid corn to 
facilitate comparisons with previous studies 
(Aljinovic et al., 1995; Wilcke et al., 1993). The corn was 
combine harvested at about 24% moisture (w.b.) at the 
Iowa State University Agronomy-Agricultural Engineering 
Research Center, 15 km west of Ames, Iowa, in October 
1992. The com samples were held at 4°C for four days and 
then stored at -10°C until the beginning of the experiment. 
This storage procedure was recommended by 
Fernandez et al. (1985) after they demonstrated that 
response to tests by corn stored at those temperatures is 
similar to that of freshly harvested corn. 
Prior to testing corn samples were thawed in a cooler at 
10°C for 12 h. They were then dried to desired moisture 
levels with air at 22°C and cleaned over a 4.76-mm 
(12/64 in.) round-hole sieve, and treated with iprodione 
[3-(3,5-dichlorophynl)-2-4-dioxo-l-imidazolidine-
carboxamide] fungicide. 
SAMPLE TREATMENT 
Three experiments were conducted. Experiment I had 
10 treatments consisting of two levels of moisture (18.0% 
and 22.5%), and five liquid-application levels: (0 ppm in 
3.29 mL/kg wet corn, 0 ppm in 5.48 mL/kg wet corn, 
20 ppm in 3.29 mL/kg wet corn, 20 ppm in 5.48 mL/kg 
wet corn, and 20 ppm in 3.29 mL/kg wet corn with 0.25% 
activator 90®). TTie liquids consisted of a mixture of the 
appropriate weight of iprodione and distilled water. There 
were two replications for samples at 18.0% moisture 
(necessitated by the long storage times) three replications 
for samples at 22.5% moisture. 
Experiment II consisted of five treatments — five 
concentrations of iprodione: 0 ppm, 20 ppm, 50 ppm, 
100 ppm, and 200 ppm. The liquid application rate was 
5.48 mL/kg wet corn for each of the six treatments. All 
corn samples in this experiment were stored at 23.5% 
moisture. Each treatment had three replications. 
Experiment III consisted of 4 treatments (0 ppm, 
20 ppm, half of sample at 20 ppm and other half at 0 ppm, 
half of the sample at 40 ppm and other half at 0 ppm. 
Liquid application rate was 5.48 mL/kg wet corn for each 
sample. The two halves of treatments were mixed for 5 min 
immediately after liquid application but before the 
deterioration measurement. Mixing the two halves was 
done to determine if all kernels need to be treated. All 
samples were stored at 23.5% moisture and had 
two replications. 
Treatment solutions of distilled water and iprodione 
were applied with laboratory pipettes and mixing was done 
using a Gustafson seed treater. Each experimental unit, 
consisting of about 1 kg of wet corn, was stored in a 
5.08-cm X 91.4-cm (2-in. x 36-in.) Plexiglas tube and 
maintained at 20°C. 
Rovral 50WP/Rovral 4F Fungicide. Rhone-Poulenc Ag Company, 
Research Triangle Park, N.C. 
DETERIORATION MEASUREMENT 
Deterioration measurement was based on the cumulative 
weight of CO2 produced by each corn sample. The 
apparatus shown in figure 1 was used to measure this 
weight. It incorporates air dehumidification and cleaning, 
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Figure l-Apparatus for measuring CO2 produced by aerated stored com. 
humidity conditioning, sample storage and aeration, 
dehumidification, and CO2 absorption. 
Supply air, from a compressed-air source, was first 
cleansed of dust and other particles. It was then 
dehumidified and its CO2 removed by using a Balston 
Model 75-45 FT-IR purge-gas generator. The C02-free air 
was divided into three flow lines and then conditioned to 
relative humidities of 83%, 90%, and 94%, so as to 
maintain corn moisture levels of approximately 18.0%, 
22.5%, and 23.5%, respectively. The 83% and 90% relative 
humidities were maintained by bubbling the air stream 
through glycerin solutions having concentrations 
maintained by the use of a microprocessor-based, level-
control module (Dugba, 1994) shown in figure 1. The 94% 
relative humidity was maintained by bubbling the air 
stream through a saturated aqueous solution of K2SO4. The 
conditioned air streams were then subdivided to aerate 
individual com samples at the rate of about 0.45 m^/min-
Mg (0.4 cfm/bu). 
Exhaust air from the corn samples flowed through a 
column of drierite (8-mesh CaS04 mixed with 8-mesh 
CaS04 containing 3% CaCl2) and Mg(C104)2 ^^  remove 
moisture. The respired CO2 in the dry air stream was then 
absorbed using a column of sulaimanite (Al-Yahya et al., 
1993). Increase in the weight of the sulaimanite tube 
corresponds to the weight of CO2 produced by the corn 
sample in the given time. The sulaimanite tubes were 
weighed once every 24 h and replaced before the entire 
column was depleted. Each corn sample was removed from 
storage (and its storage time recorded) when it lost 0.5% of 
its original dry matter. This corresponds to 7.35 g C02/kg 
corn dry matter. Moisture content of each sample was 
determined before and after the aerated storage. Following 
storage, each sample was air-dried to about 15% moisture 
content and taken to Central Iowa Grain Inspection Service 
in Des Moines, Iowa, for determination of damaged kernel 
total (DKT). 
STATISTICAL ANALYSIS 
The SAS statistical analysis software (SAS Institute, 
1990) was used to analyze the data. A GLM (general linear 
model) procedure was used to analyze data from 
experiment I (effects of moisture and fungicide solution 
rates) because of the unbalanced experimental design with 
two replications for the 18.0% moisture samples and three 
replications for the 22.5% moisture samples. The same 
procedure was used for experiments I and 11 (effects of 
fungicide rates) to maintain consistency. 
Orthogonal contrast comparisons of storage lives (times 
to 0.5% DML) and mold damage at 0.5% dry matter loss 
using the ESTIMATE procedure were made among 
samples with different treatments. 
RESULTS AND DISCUSSION 
EXPERIMENT I: EFFECTS OF MOISTURE AND FUNGICIDE 
SOLUTION RATES 
Figures 2 and 3 show deterioration curves for the 18.0% 
and 22.5% moisture samples, respectively. The fourth 
degree polynomial for each curve is listed in table 1. 
Storage life (times to 0.5% DML) values for the five levels 
of iprodione treatments are given in table 2 along with their 
respective multipliers. Table 3 shows the DKT (damaged 
kernels total) percentages at the 0.5% DML level. These 
values were determined by the Central Iowa Grain 
Inspection Service in Des Moines, Iowa, on 0.7-kg 
samples. The DKT values listed are assumed to be 100% 
mold damage because that was the only source of damage 
during deterioration measurements. Tables 4 and 5 list 
contrast comparisons for storage life times and total 
damaged kernels, respectively. From tables 2, 3, 4, and 5, 
note that: 
• Corn treated with iprodione stored significantly 
longer than untreated corn (21% longer for corn at 
18.0% moisture and 13% longer for corn at 22.5% 
moisture) (tables 2, 4). Wilcke et al. (1993) reported 
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Time, days 
20 ppm iprodione + 0.25% Activator 90 
Figure 2-CO2 production vs. storage time at 20°C for iprodione-
treated corn: curves fitted to data from 18% moisture corn samples 
in Experiment I (average of two replications). 
Time, days 
• 20 ppm iprodione + 0.25% Activator 90 
Figure 3-CO2 production vs. storage time at 20°C for iprodione-
treated com: curves fitted to data from 18% moisture corn samples 
in Experiment I (average of two replications). 
Table 2. Storage life (times to 0.5% dry matter loss) for 18- and 
22.5%-moisture corn samples held at 20°C and treated 
with various rates of iprodione solutions 
Treatment 
0 ppm 0 ppm 
3.29 mL/kg 5.48 mL/kg 
20 ppm 20 ppm 20A* ppm 
^ 3.29 ml/kg 5.48 mL/kg 3.29 mL/kg 
mc 
Repi 
Repii 
Average 
Multiplier 
mc 
Repi 
Repii 
Rep iii 
Average 
Multiplier 
= 18.0% 
52.30 
54.25 
53.28 
1.00 
= 22.5% 
15.77 
16.68 
16.14 
16.60 
1.00 
(pre-storage = 
49.49 
51.96 
50.88 
1.00 
(pre-storage = 
15.11 
15.95 
15.63 
15.56 
1.00 
18.2%, post-Storage = 
64.47 
66.29 
65.38 
1.23 
59.47 
60.67 
60.07 
1.18 
22.2%, post-storage = : 
17.89 
17.70 
18.10 
17.90 
1.10 
17.43 
17.48 
17.87 
17.59 
1.13 
17.8%) 
63.89 
65.79 
64.84 
1.22 
>2.8%) 
18.76 
19.09 
19.05 
18.97 
1.17 
20 ppm iprodione + 0.25% activator 90. 
Table 3. Damaged kernel total (DKT) at 0.5% dry matter loss for 
18- and 22.5%-moisture corn samples held at 20°C and treated 
with various iprodione solutions 
Treatment 
0 ppm 0 ppm 
3.29 mL/kg 5.48 mL/kg 
20 ppm 20 ppm 20A* ppm 
3.29 ml/kg 5.48 mL/kg 3.29 mL/kg 
mc=18.0% 
Rep i 2.40 
Repii 1.60 
Average 2.00 
Multiplier 1.00 
mc = 22.5% 
Repi 13.00 
Rep ii 14.40 
Rep iii 10.40 
Average 12.60 
Multiplier 1.00 
(pre-storage = 
0.00 
2.40 
1.20 
1.00 
(pre-storage = 
11.10 
10.80 
12.40 
11.43 
1.00 
18.2%, post-storage = 17.8%) 
2.00 
0.00 
1.00 
0.50 
0.00 0.00 
1.00 3.70 
0.50 1.85 
0.42 0.93 
22.2%, post-storage = 22.8%) 
14.70 
12.00 
11.00 
12.57 
1.00 
8.10 10.20 
11.30 7.60 
12.20 14.40 
10.53 10.73 
0.92 0.85 
20 ppm iprodione + 0.25% activator 90. 
Table 1. Fourth-degree polynomial equations of CO2 production by 18.0- and 
22.5%-moisture com samples held at 20°C and treated with various 
concentrations of iprodione solutions (figs. 2 and 3 show the curves) 
polynomial form*: CO2 = bjt + bjt^ H- b3t3+ b4t* 
(where t = time in days, CO2 = mass in g) 
Treatment bj b2 b3 b4 
_____ 
Oppm, 3.29 mL/kg 0.052804761 0.001870385 
Oppm, 5.48 mL/kg 0.065174220 0.002073610 
20 ppm, 3.29 mL/kg 0.030205270 0.003431028 
20 ppm, 5.48 mL/kg 0.077964087 0.001205232 
20Appmt, 3.29 mL/kg 0.057524876 0.002093650 
-0.000045403 0.000000766 
-0.000048083 0.000000723 
-0.000057870 0.000000594 
-0.000038407 0.000000512 
-0.000054830 0.000000546 
mc = 22.5% 
Oppm, 
Oppm, 
20 ppm. 
20 ppm. 
20At ppm. 
3.29 mL/kg 
5.48 mL/kg 
3.29 mL/kg 
5.48 mL/kg 
3.29 mL/kg 
0.17439999 -0.017202871 
0.113153276 -0.001438784 
0.169675877 -0.017567213 
0.134350974 -0.003060724 
0.106895691 0.008005360 
0.003943632 
0.002955861 
0.002686858 
0.001508465 
-0.000058261 
-0.000114735 
-0.000089719 
-0.000056068 
-0.000026061 
-0.000021795 
* R2 > 99%. 
t 20 ppm iprodione + 0.25% activator 90. 
a 14.1% increase, while Aljinovic et al. (1995) and 
Al-Yahya et al. (1993) reported 29% and 24% 
increases, respectively, in storage life for similar test 
conditions. 
Table 4. Contrast comparisons of storage life (times to 0.5% DML) 
means among corn samples stored at 18.0- and 22.5%-moisture and 
20°C, and treated with various concentrations of iprodione solutions 
Contrast* 
CI: fung.-no fung. 
C2: 18%mc-22.5%mc 
C3: 3 mL/kg-5 mL/kg 
C4: act.-no act. 
C5: CI X C2 
C6: CI X C3 
C7: CI X C4 
C8: C2 X C3 
Resultt 
Significant 
Significant 
Significant 
Not significant 
Significant 
Significant 
Not significant 
Significant 
Estimate^ 
day 
6.26 
40.64 
2.16 
0.26 
4.40 
0.64 
0.14 
1.69 
(Std. Dev.) 
(0.23) 
(0.25) 
(0.23) 
(0.34) 
(0.23) 
(0.23) 
(0.34) 
(0.34) 
* Cs here are for this table only. 
t Statistical significance is at the 5% level. 
t Value predicted by contrast. 
Storage life of samples at 18.0% moisture content is 
significantly greater and about 330% of that at 22.5% 
moisture (table 5). Steele et al. (1969) predicted 
362%. 
Volume of water used to make the fungicide solution 
changes its preservative effectiveness. At the same 
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Table 5. Contrast comparisons of damaged kernel total (DKT) among 
18.0- and 22.5%-moisture corn samples stored at 20°C and treated 
with various iprodione solutions (fig. 4 shows the curves) 
Contrast* 
CI: fung.-no fung. 
C2: 18%mc-22.5%mc 
C3: 3 mL/kg-5 mL/kg 
C4: act.-no act. 
C5: CI X C2 
C 6 : C l x C 3 
C7: CI X C4 
C8: C2 X C3 
Resultt 
Not significant 
Significant 
Not significant 
Not significant 
Not significant 
Not significant 
Not significant 
Not significant 
Estimatei: 
% 
-0.66 
-10.66 
1.13 
-0.49 
0.19 
-0.14 
0.80 
0.48 
(Std. Dev.) 
(1.05) 
(0.98) 
(0.98) 
(1.39) 
(0.98) 
(0.98) 
(0.98) 
(0.98) 
* Cs here are for this table only. 
t Statistical significance is at the 5% level. 
t Value predicted by contrast. 
fungicide-corn concentration of 20 ppm, a volume 
rate of 3.29 mL/kg (3 oz/bu) is significantly better 
than 5.48 mL/kg (5 oz/bu), and has a storage Ufe 
averaging 106% of the higher application rate (tables 
2, 4). Most previous tests have used water volumes 
close to the lower value. The decrease in storage life 
can probably be attributed to the moisture content 
increase caused by the additional water. 
• There are significant interactions between effects of 
fungicide and moisture, fungicide and liquid 
application rate, and moisture and application rate 
(table 4). 
• Activator 90 surfactant did not have a significant 
effect on storage life (table 4). Al Yahya et al. (1993) 
observed that activator 90 times to 1.0% dry matter 
loss were significantly longer than those when a 
soybean oil carrier was used. Times to 0.5% were not 
significantly different. 
• The DKTs of 22.5% moisture samples were about 
11% higher than those of the 18% moisture samples. 
This difference is significant (table 3, 5). 
• DKT was not significantly affected by fungicide 
treatment, liquid application level, or surfactant (table 5). 
EXPERIMENT II AND III: EFFECTS OF FUNGICIDE RATE 
Figure 4 shows deterioration curves for iprodione levels of 
0, 20, 50, 100, and 200 ppm. Table 6 lists the polynomials of 
these curves. Storage lives to 0.5% dry matter loss of com 
•o 
I 
Time, days 
Figure 4-CO2 production vs. storage time at 20°C for iprodione-
treated corn: curves fitted to data from 23.5% moisture corn samples 
in Experiment II (average of three replications). 
Table 6. Fourth degree polynomial equations of CO2 production of 
23.5%-moisture corn samples held at 20°C and treated with 
iprodione at the rates of 0,20,50,100, and 200 ppm 
polynomial form*: CO2 = bit + b2t2 + bjt^ + b4t4 
(where t = time in days, CO2 = mass in g) 
Treatment bj b2 b3 b4 
mc = 23.5% 
Oppm 0.068317898 0.077987662 -0.005582479 0.000381514 
20 ppm 0.051824743 0.063825814 -0.003892240 0.0001888691 
50 ppm 0.1110471423 0.043037701 -0.000659657 0.000018858 
100 ppm 0.156898438 0.005661700 0.004094652 -0.00166460 
200 ppm 0.073268968 0.089449997 -0.008153614 0.000308192 
* R2 > 99%. 
samples in experiment II and III are listed in table 7. Table 8 
lists DKT for Experiment II samples. Contrasts were designed 
to compare the 20-ppm rate to each of the other rates, as 
shown in tables 9 and 10, since 20 ppm is the rate previous 
researchers have investigated. Statistical significance is at the 
5% level. Figure 5 shows the dependence of storage life on the 
concentration of iprodione. From tables 7 through 10 and 
figures 4 and 5, note that: 
• Concentrations of 100 and 200 ppm resulted in 
significantly longer storage times than 20 ppm (table 9). 
Table 7. Storage life (times to 0.5% dry matter loss) for 23.5%-
moisture corn samples held at 20°C and treated with 
iprodione at different rates 
Experiment II, Treatment 
0 ppm 20 ppm 200 ppm 
mc = 
Repi 
Repii 
Rep iii 
Average 
Multiplier 
: 23.50% 
10.25 
11.18 
10.93 
10.79 
1.00 
(pre-storage = 
12.54 
12.41 
12.91 
12.62 
1.17 
j-,iic yuixyn) 
23.41%, post-Storage = 
12.80 
12.64 
12.95 
12.80 
1.19 
13.18 
13.37 
13.21 
13.25 
1.23 
23.63%) 
13.37 
13.71 
13.47 
13.52 
1.25 
mc = 
Repi 
Repii 
Average 
Multiplier 
Experiment III, Treatment 
0 ppm 20 ppm h20* ppm h40* ppm 
: 23.50% (pre-storage = 23.35%, post-storage = 23.75%) 
10.74 11.98 11.63 11.95 
10.65 11.84 11.24 12.42 
10.69 11.87 11.33 12.30 
1.00 1.11 1.06 1.13 
* Half of the com kernels in this sample were treated with iprodione 
and then mixed with untreated half before storage. 
Table 8. Damaged kernel total (DKT) at 0.5%-corn-dry matter loss 
for com treated with iprodione (air dried after storage) 
Treatment 
Oppm 20 ppm 50 ppm 100 ppm 200 ppm 
Repi 
Repi 
Repii 
Rep iii 
Average 
Multiplier 
2.40 
6.00 
10.80 
16.00 
10.93 
1.00 
mc = 
0.00 
10.70 
13.00 
10.00 
11.23 
1.03 
: 23.50% 
2.00 
5.90 
11.50 
15.50 
10.97 
1.00 
0.00 
8.90 
12.20 
13.00 
11.37 
1.04 
0.00 
12.70 
11.50 
7.90 
10.70 
0.98 
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Table 9. Contrast comparisons of storage-life (time to 0.5% DML) 
means among 23.5% moisture com samples held at 20*^ 0 and 
treated with iprodione at different rates 
Contrast* Resuht 
Estimate^  
day (Std. Dev.) 
CI: fung.-no fung. 
C2: 20 ppm-50 ppm 
C3: 20 ppm-100 ppm 
C4: 20 ppm-200 ppm 
Experiment II 
Significant 2.03 
Not significant -0.18 
Significant -0.63 
Significant -0.90 
(0.83) 
(0.21) 
(0.21) 
(0.21) 
Experiment III 
CI: fung.-no fung. 
C2: 20 ppm-h20§ ppm 
C3:20ppm-h40§ppm 
C4: control-h20 ppm 
C5: control-h40 ppm 
Significant 
Significant 
Significant 
Significant 
Significant 
* Cs here are for this table only. 
t Statistical significance is at the 5% level. 
t Value predicted by contrast. 
§ Half of the com kernels were treated with 
1.17 
0.54 
-0.43 
-0.63 
-1.61 
iprodione 
(0.11) 
(0.11) 
(0.11) 
(0.11) 
(0.11) 
and combined 
with the untreated half before storage. 
Table 10. Contrast comparisons of total damaged kernels (DKT) 
among 23.5%-moisture corn samples held at 20°C and treated 
with iprodione at the rates of 0 ppm, 20 ppm, 50 ppm, 
100 ppm, and 200 ppm 
Contrast* Resultt 
Estimate^ 
(Std. Dev.) 
CI: fung.-no fung. 
C3: 20 ppm-50 ppm 
C4: 20 ppm-100 ppm 
C5: 20 ppm-200 ppm 
Not significant 
Not significant 
Not significant 
Not significant 
-0.30 
0.26 
-1.13 
0.53 
(13.01) 
(3.36) 
(3.36) 
(3.36) 
* Cs are for this table only. 
t Statistical significance is at the 5% level. 
t Value predicted by contrast. 
Increases in effectiveness decrease with increasing 
iprodione concentrations and the maximum increase 
in storage attainable appears to be about 25% (table 
9, fig. 5). 
Compared to uniform treatment at a 20 ppm rate, 
treating half of the corn at 20 ppm and leaving the 
other half untreated decreases effectiveness, but 
.fi 
Q. 
3 
E 
1 25 -
1.2 
1.15 
1.1 -
1.05-
A 
A / * 
/ A 
/ A 
/ ^ ^ SLM = 1.25 - 0.24989 exp(-0.04 ppm) 
- / (R^ = 0.85) 
i 
100 150 
Concentration, ppm 
Figure 5-Fungicide multiplier vs. iprodione concentration for corn 
samples at 23.5% moisture held at 20°C. 
treating half at 40 ppm and leaving the other half untreated 
increases ef fect iveness . The differences, though 
statistically significant, were small (table 9). 
• None of the differences in damaged kernel totals 
were significant (table 10). DKT values are seen to 
be highly variable. Since samples were all stored to a 
0.5% dry matter loss, differences in DKT were not 
expected. 
CONCLUSIONS 
These conclusions can be drawn from the study: Iprodione 
did extend the storage life (time to 0.5% DML) of shelled 
com. Storage life was extended 21% for 18% moisture com 
and 13% for 22.5% moisture com. The relationship between 
CO2 produced and time for 18.0, 22.5, and 23.5% moisture 
corn were defined by fourth-degree polynomials with R^ 
values over 0.99 (tables 1 and 6). Increasing the Hquid 
volume applied to com from 3.29 mL/kg (3 oz/bu) to 5.48 
mL/kg (5 oz/bu), while maintaining a 20 ppm iprodione 
application rate, reduced preservative effectiveness 
significantly and reduced storage time to 0.5% DML by 6%. 
The damaged kemels total (DKT) at 0.5% DML for 22.5% 
moisture com was significandy (over 8 times) that for 18.0% 
moisture com. No other factors considered significantly 
affected DKT levels. 
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